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PREFACE 


This  Corps  of  Engineers  report  describes  one  of  three  independent  but 
complementary  studies  of  future  freight  traffic  on  the  Ohio  River  basin 
navigation  system.  Each  of  the  studies  considers  existing  waterborne  commerce 
and  develops  a  consistent  set  of  projections  of  future  traffic  demands  for  all 
of  the  navigable  waterways  of  the  basin.  Each  report  contains  information  on 
past  and  present  waterborne  commerce  in  the  basin  with  projections  by 
commodity  group  and  origin-destination  areas  from  1976  to  either  1990  or  2040. 

The  three  projections,  in  conjunction  with  other  analytical  tools  and  waterway 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements 
required  to  meet  short  and  long-term  navigation  needs.  The  output  from  these 
studies  will  serve  as  input  to  Corps  inland  navigation  simulation  models  to 
help  analyze  the  performance  and  requirements  for  improvements  of  the  Ohio 
River  basin  navigation  system.  These  data  will  be  used  in  current  studies 
relating  to  improvements  of  Gallipolis  Locks,  the  Monongahela  River,  the  Upper 
Ohio  River,  the  Kanawha  River,  the  Lower  Ohio  River,  and  the  Tennessee  River, 
as  well  as  for  other  improvements. 

The  reports  on  the  three  studies  are  referred  to  as  the  "CONSAD,"  the 
"BATTELLE,"  and  the  "NATHAN"  reports.  The  latter  and  final  report  was 
completed  in  November  1980.  it  was  prepared  for  the  Corps  of  Engineers  by 
Robert  R.  Nathan  Associates,  Inc.,  Consulting  Economists,  Washington  D.C. 

This  study  encompasses  the  period  1976-2040,  and  is  by  far  the  most  detailed 
of  the  three. 

The  "CONSAD"  report,  completed  in  January  1979,  was  prepared  for  the  Corps  by 
the  CONSAD  Research  Corporation  of  Pittsburgh,  Pennsylvania.  The  study  and 
the  1976-1990  projected  traffic  demands  discussed  in  that  report  were 
developed  by  correlating  the  historic  waterborne  commodity  flows  on  the  Ohio 
River  navigation  system,  with  various  indicators  of  regional  and  national 
demands  for  the  commodities.  The  demand  variables  which  appeared  to  best 
describe  the  historic  traffic  pattern  for  each  of  the  commodity  groups  was 
selected  for  projection  purposes.  The  projected  values  for  the  demand 
variables  are  based  upon  the  1972  OBERS  Series  E  Projections  of  National  and 
Regional  Economic  Activity.  The  OBERS  projections  serve  as  national  standards 
and  were  developed  by  the  Bureau  of  Economic  Analysis  of  the  U.S.  Department 
of  Commerce,  in  conjunction  with  the  Economic  Research  Service  of  the 
Department  of  Agriculture. 

The  "BATTELLE"  report  was  completed  in  June  1979,  and  was  prepared  for  the 
Corps  by  the  Battelle  Columbus  Laboratories,  Columbus,  Ohio.  The  study  and 
the  1976-1990  traffic  projections  discussed  in  that  report  were  developed  by 
surveying  all  waterway  users  in  the  Ohio  River  Basin  through  a  combined  mail 
survey  and  personal  interview  approach.  The  purpose  of  the  survey  was  to 
obtain  an  estimate  from  each  individual  shipper  of  his  future  commodity 


J 


movements,  by  specific  origins  and  destinations,  as  well  as  other  associated 
traffic  information.  All  identifiable  waterway  users  were  contacted  and 
requested  to  provide  the  survey  information.  In  addition,  personal  interviews 
were  held  with  the  major  shippers.  The  responses  were  then  aggregated  to 
yield  projected  traffic  demands  for  the  Ohio  River  navigation  system. 

The  "NATHAN"  report  presents  the  findings  of  a  commodity  resource  inventory,  a 
modal  split  analysis  and  a  market  demand  analysis.  The  work  included 
investigation  and  analyses  of  the  production,  transportation,  and  demand 
characteristics  of  each  of  the  major  commodities  transported  on  the  Ohio  River 
and  its  tributaries.  For  each  of  15  commodity  groups,  the  demand  for  waterway 
transportation  into,  out  of,  and  within  the  Ohio  River  basin  was  projected 
through  the  year  2040.  A  detailed  study  analysis  and  discussion  for  each 
commodity  group  is  presented  in  15  individually  bound  reports,  supplemented  by 
a  methodology  report.  A  Study  Summary  and  an  Executive  Summary  present 
appropriately  abbreviated  discussion  and  findings  resulting  from  these 
analyses.  The  study  Summary  aggregates  the  commodity  group  totals  for  each  of 
the  several  projection  periods  and  lists  the  total  waterborne  commerce  for 
each  of  the  72  operational  locks  and  dams  in  the  Ohio  River  Basin. 

The  "NATHAN"  report,  "Projections  of  Demand  for  Waterborne  Transportation, 


Ohio  River  Basin,  1980,  1990,  2000,  2020, 
volumes : 

2040"  consists  of 

the  following 
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I.  INTRODUCTION 

Group  XIV,  manufactured  products,  nec.,  consists  of  fabricated 
metal  products,  machinery,  transportation  equipment,  and  other 
manufactured  products.  Of  the  15  commodity  groups  analyzed  for 
this  study,  Group  XIV  has  ranked  14th,  in  terms  of  total  traffic, 
during  most  of  the  period  1969-76.  In  1976,  movements  of  manu¬ 
factured  products,  nec.,  contributed  0.2  percent  of  total  water¬ 
borne  traffic  in  the  Ohio  River  System  (ORS) . 

The  areas  within  the  Ohio  River  Basin  (ORB)  for  which  pro¬ 
jections  of  Group  XIV  consumption,  production  and  movements  have 
been  made  are  designated  as  Primary  Study  Areas  (PSAs).  The  PSAs 
for  Group  XIV  are  those  U.S.  Department  of  Commerce  Bureau  of 
Economic  Analysis  Areas  (BEAs)  and  area  segments  (aggregations  of 
counties  within  a  BEA)  which  are  origins  or  destinations  of  Group 
XIV  waterborne  movements.  A  map  showing  Group  XIV  PSAs  is  pre¬ 
sented  in  the  appendix  to  this  report. 

In  addition  to  PSAs,  external  areas  which  are  linked  to  the 
ORB  through  waterborne  commerce  have  been  identified.  Areas  (BEAs) 
outside  the  ORB  which  are  destinations  of  waterborne  manufactured 
products,  nec.,  movements  originating  in  the  ORB  are  designated  as 
Secondary  Consumption  Areas  (SCAs).  Areas  (BEAs)  outside  the  ORB 
which  are  origins  of  Group  XIV  waterborne  movements  and  destined  to 
the  ORB  are  designated  as  Secondary  Production  Areas  (SPAs). 

A.  Description  of  Group  XIV 

The  individual  products  included  in  Group  XIV  are: 

Waterborne 

Commerce 

Statistics 

Code  (WCSC)  Product 

3411  Fabricated  metal  products, 

except  ordnance,  machinery, 
and  transportation  equipment 


3511  Machinery,  except  electrical 

3611  Electrical  machinery,  equipment 

and  supplies 

3711  Motor  vehicles,  parts  and 

equipment 

3721  Aircraft  and  parts 

3731  Ships  and  boats 

3791  Miscellaneous  transportation 

equipment 

3811  Instruments,  photographic 

and  optical  goods,  watches 
and  clocks 

3911  Miscellaneous  products  of 

manufacturing. 


Historical  data  indicate  that  only  four  product  groups  within 
Group  XIV  may  be  expected  to  generate  significant  future  waterborne 
traffic  flows  in  the  ORS.  These  are: 

.  Fabricated  metal  products  (WCSC  3411) 

Machinery  (3511) 

Electrical  machinery  (3611) 

Ships  and  boats  (3731). 

In  the  1969-76  period,  these  four  product  groups  accounted  for 
most  of  Group  XIV  waterborne  movements  in  the  ORS  (Table  1). 

B.  Existing  Waterway  Traffic  Flows 

Total  waterborne  shipments  of  Group  XIV  totalled  593.4  thou¬ 
sand  tons  in  1969  (Table  1).  By  1976,  the  total  had  decreased  to 
351.6  thousand  tons,  due  mostly  to  decreases  in  shipments  of  fabri¬ 
cated  metal  products  and  electrical  machinery.  Group  XIV  products 
did  not  contribute  substantial  amounts  to  ORS  inbound,  outbound  or 
local  movements.  In  1976,  the  portion  of  these  ORS  shipments 
ranged  from  0.1  to  0.4  percent  (Table  2). 

Major  shipping  areas  using  the  ORS  in  1976  were  BEAs  49  (Nash¬ 
ville)  and  66  (Pittsburgh),  which  shipped  83.4  thousand  tons  and 


Table  i  .  Ohio  River  System:  Waterborne  Shipments  of  Manufactured  Products  by  Product 
Inbound,  Outbound,  and  Local  Movements,  1969-76 


Inbound 

Outbound 

Local 


Table  1,  (Continued) 
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Table  2.  Ohio  River  System:  Waterborne 
Shipments  of  All  Commodities  and  of  Man¬ 
ufactured  Products,  Nec.,  1976 

(Thousands  of  tons  unless  otherwise  specified) 


To  tal 

Inbound 

Outbound 

Local 

All  commodities 

200,770.5 

29,439.5 

26,854.0 

144,477.0 

Manufactured  pro¬ 
ducts,  nec. 

351.6 

83.0 

103.8 

164.8 

As  a  percentage 
of  all  commod¬ 
ities 

0.2 

0.3 

0.4 

0.1 

Source:  Compiled  by 

RRNA  from  Waterborne 

Commerce  by 

Port  Equiva 

lents,  revised  1976, 

supplied  by 

U . S .  Army 

Corps  of  Engineers. 

-6- 


105.3  thousand  tons,  respectively  (Table  3).  BEA  49  is  the 
location  of  Nashville  Bridge  Company,  a  subsidiary  of  American  Ship 
Building  Company,  which  manufactures  barges  and  hulls.  BEA  66 's 
shipments  included  machinery  and  fabricated  metal  products.  Two 
major  firms  in  BEA  66  shipping  these  products  were  Shenango  Steel 
Builders,  Inc.,  manufacturers  and  erectors  of  pre-engineered  steel 
buildings,  structural  steel  and  industrial  siding,  and  U.S.  Steel 
Corporation.  Of  the  105.3  thousand  tons  originating  in  BEA  66, 
62.8  thousand  tons  were  local  to  the  BEA,  i.e.,  received  at  port 
equivalents  (PEs)  within  the  Pittsburgh  area.  These  shipments  were 
received  by  steel  manufacturers  and  other  industrial  plants. 

Major  shippers  outside  the  ORB  were  BEAs  138  (New  Orleans)  and 
140  (Beaumont).  These  BEAs  shipped  machinery  and  electrical 
machinery  to  the  ORB.  Major  receivers  outside  the  ORB  were  BEAs 
138  (New  Orleans)  and  141  (Houston).  BEA  138  received  75.8  thou¬ 
sand  tons  of  which  20.0  thousand  tons  were  ships  and  boats  shipped 
from  BEA  47  (Huntsville). 

C.  Summary  of  Study  Findings 

During  the  period  1969-76,  consumption  of  selected  manufac¬ 
tured  products  in  the  area  served  by  the  0RS  increased  from  3.7 
million  tons  to  6.5  million  tons,  an  average  annual  increase  of  8.3 
percent.  Consumption  is  projected  to  reach  a  level  of  14.7  million 
tons  in  2000,  an  average  annual  increase  of  3.7  percent  between 
1974-76  and  2000.  Between  2000  and  2040,  consumption  in  the  PSAs 
is  projected  to  increase  at  an  average  annual  rate  of  2.3  percent. 

During  the  period  1969-76,  production  of  selected  manufactured 
products  in  the  PSAs  increased  from  7.2  million  tons  to  7.4  million 
tons.  Production  is  projected  to  increase  at  an  average  annual 
rate  of  4.0  percent  between  1974-76  and  2000  and  at  an  average 
annual  rate  of  2.2  percent  between  2000  and  2040. 

The  average  annual  growth  rates  of  gross  waterborne  shipments 
in  the  ORS  are  projected  to  be  4.3  percent  between  1976  and  2000, 
and  2.1  percent  between  2000  and  2040. 


Table  3.  Ohio  River  Basin:  Waterborne  Commerce  by  BEA,  1976 
Group  14:  Manufactured  Products,  Nec. 
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Table  3.  (Continued) 
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II.  MARKET  DEMAND  ANALYSIS 

During  the  period  1969-76,  consumption  of  selected  manufac¬ 
tured  products  in  the  PSAs  increased  from  3,690.1  thousand  tons  to 
6,546.8  thousand  tons,  an  average  annual  increase  of  8.3  percent. 
Consumption  is  projected  to  reach  a  level  of  14.7  million  tons  in 
2000,  an  average  annual  increase  of  3.7  percent  between  1974-76  and 
2000.  After  the  year  2000,  consumption  is  projected  to  increase  at 
an  average  annual  rate  of  2.3  percent  through  the  year  2040,  when 
consumption  will  total  35.9  million  tons. 

A.  Market  Areas 

In  addition  to  local  demand  for  Group  XIV  commodities  produced 
in  the  PSAs,  demand  also  is  generated  by  Secondary  Consumption 
Areas  (SCAs)  located  outside  the  ORB.  These  SCAs  are  defined  as 
BEAs  which  are  the  destinations  of  manufactured  products,  nec., 
movements  originating  from  the  Ohio  River  Basin. 

A-l .  Primary  Study 

Areas 


This  study  has  identified  12  BEAs  and  BEA  segments  in  the  ORB 
which  either  have  been  or  will  be  ultimate  origins  or  destinations 
of  waterborne  manufactured  products,  nec.,  movements.  Appendix 
Table  A-l  presents  the  BEAs  and  BEA  segments  which  constitute  the 
PSAs  for  manufactured  products,  and  for  which  manufactured  products 
consumption  has  been  analyzed  and  projected. 

A-2.  Secondary  Consumption 
Areas 


BEAs  outside  the  Ohio  River  Basin  which  are  destinations  of 
waterborne  shipments  from  the  ORB  were  not  segmented.  Major  SCAs 
are  BEAs  138  (New  Orleans)  and  141  (Houston).  In  1976,  they  each 
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received  75.8  thousand  tons  and  12.7  thousand  tons,  respectively, 
constituting  85.5  percent  of  total  outbound  traffic. 

B.  Product  Uses  and  Consumption  Characteristics 

The  selected  manufactured  products  analyzed  in  this  report  are 
fabricated  metal  products,  machinery,  electrical  machinery  and 
ships  and  boats.  These  are  the  products  previously  identified  as 
forming  the  bulk  of  Group  XIV  waterborne  shipments.  These  products 
are  consumed  by  all  sectors  of  the  economy  for  a  variety  of  uses, 
although  the  manufacturing  sector  is  by  far  the  largest  consumer  of 
manufactured  goods.  Demand  levels  for  these  products  will  reflect 
levels  of  industrial  activity. 

C.  Existing  Aggregate  Demand 

Table  4  presents  estimated  consumption  of  selected  manu¬ 
factured  goods  in  the  PSAs  for  the  years  1969  to  1976,  a  period  in 
which  total  consumption  increased  at  an  average  annual  rate  of  8.3 
percent . 

BEAs  62  (Cincinnati)  and  66  (Pittsburgh)  were  the  two  major 
consumers  of  the  selected  manufactured  goods.  Consumption  in¬ 
creased  at  the  fastest  rates  in  BEAs  48  (Chattanooga)  and  65 
(Clarksburg),  with  average  annual  rates  of  10. 0  percent  and  10.2 
percent,  respectively. 

D.  Forecasting  Procedures  and  Assumptions 

Estimates  of  consumption  of  the  selected  manufactured  products 
moving  on  the  waterway  were  obtained  from  the  1972  Census  of 
Transportation.  The  Census  of  Transportation  provides  information 
regarding  receipts  for  nine  geographic  divisions  which  are  aggre¬ 
gations  of  states.  To  obtain  estimates  of  receipts  by  state, 
division  totals  were  disaggregated  to  state  level  totals  by  using 
the  distribution  of  total  employment  among  states  in  each  geo¬ 
graphic  division.  Consumption  by  county  was  estimated  for  1972 
using  the  distribution  of  total  earnings  among  counties  within  each 
state.  Then,  the  counties  were  aggregated  into  BEAs  and  BEA  seg¬ 
ments  (PSAs)  to  obtain  estimates  by  PSA  of  1972  consumption. 
Percentage  changes  in  consumption  by  PSA  for  the  years  1969-76  were 
assumed  to  be  equal  to  percentage  changes  in  total  earnings  by  PSA 


1.  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Census  of 
Transportation,  1972  ed.  (Washington,  D.C.:  GPO,  1976). 
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b.  BEA  segments  defined  as  counties  which  are  ultimate  origins  or  destinations  of  waterborne  movements. 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Census  of  Transportation,  1972  ed.,  and  County  Busini 
Patterns,  1972  ed.  Annual  county  earnings  by  industry  provided  by  U.S.  Department  of Commerce,  Bureau  o£  Economic 
Analysis. 
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(in  terms  of  real  dollars).  Earnings  by  PSA  were  estimated  from 
county  level  earnings  data  obtained  from  the  Bureau  of  Economic 
Analysis  in  the  U.S.  Department  of  Commerce. 

Future  consumption^  by  PSA  was  estimated  on  the  basis  of  the 
1972  OBERS  Projections,  prepared  by  the  U.S.  Department  of  Com¬ 
merce  for  the  U.S.  Water  Resources  Council.  The  OBERS  projections 
include  projections  of  total  earnings,  by  BEA,  through  the  year 
2020.  It  was  assumed,  for  this  study,  that  changes  in  each  BEA 
segment  would  occur  at  the  same  rates  as  changes  in  the  BEA.  The 
percentage  change  by  BEA  in  total  earnings  for  the  period  2020-2040 
was  assumed  to  be  equal  to  half  the  rate  of  change  in  total  earn¬ 
ings  projected  for  the  period  2000-2020.  Consumption  of  selected 
manufactured  products  by  PSA  was  assumed  to  increase  at  the  same 
rate  as  total  earnings  by  PSA. 

E .  Probable  Future  Demand 

Table  5  presents  projections  of  the  selected  manufactured 
products  in  the  PSAs.  Between  1974-76  and  2000,  total  consumption 
is  projected  to  increase  from  6.0  million  tons  to  14.6  million 
tons,  an  average  annual  increase  of  3.7  percent.  During  the 
2000-2040  period,  the  average  annual  rate  of  change  is  projected  to 
be  2.3  percent,  increasing  from  14.6  million  tons  to  35.9  million 
tons . 


Major  PSAs  will  continue  to  be  BEAs  62  (Cincinnati)  and  66 
(Pittsburgh).  Consumption  in  BEAs  47  (Huntsville)  and  49  (Nash¬ 
ville)  will  increase  at  the  highest  rates. 


1.  U.S.  Water  Resources  Council,  OBERS  Projections,  Regional 
Economic  Activity  in  the  United  States,  Series  E,  1972  ed.  (Wash¬ 
ington,  D.C.:  GPO,  1974)  Vols.  I  and  II. 
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III.  COMMODITY  RESOURCE  INVENTORY 

During  the  period  1969-76,  production  in  the  PSAs  of  the 
selected  manufactured  products  increased  from  7,163.4  thousand  tons 
to  7,449.0  thousand  tons,  an  average  increase  of  0.65  percent  per 
year.  Production  fluctuated  in  this  period,  with  a  high  of  over 
8.0  million  tons  in  1974  and  a  low  of  6.6  million  tons  in  1971. 
Production  is  projected  to  increase  at  an  average  annual  rate  of 
4.0  percent  between  1974-76  and  2000,  and  at  an  average  annual  rate 
of  2.2  percent  between  2000  and  2040. 

A.  Production  Areas 

The  production  of  Group  XIV  products  in  the  PSAs  is  supple¬ 
mented  by  production  in  Secondary  Production  Areas  (SPAs)  located 
outside  the  Ohio  River  Basin.  These  SPAs  are  defined  as  BEAs  which 
are  the  origins  of  Group  XIV  waterborne  movements  destined  to  the 
Ohio  River  Basin.  Major  SPAs  are  BEAs  138  (New  Orleans)  and  140 
(Beaumont) . 


B.  Production  Characteristics 


The  industries  which  produce  the  selected  manufactured  pro¬ 
ducts  are  not  highly  concentrated  industries.  The  fabricated  metal 
products  industry  is  comprised  of  hundreds  of  small  companies 
located  throughout  the  nation.  There  are  a  few  large  firms,  but 
most  fabricators  have  sales  of  $10  million  or  less.  In  1972,  there 
were  over  38,000  firms  manufacturing  machinery,  10,000  firms  manu¬ 
facturing  electrical  equipment,  and  2,135  firms  building  and  re¬ 
pairing  ships  and  boats.  Although  some  of  these  firms  are  quite 


1.  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Census 
of  Manufactures,  1972  ed.  (Washington,  D.C.:  GPO,  1976)  Vols.  II 
and  III . 
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large,  none  have  significant  shares  of  the  total  industry.  How¬ 
ever,  there  are  firms  which  may  dominate  the  market  with  respect  to 
the  production  of  a  specific  product.  These  industries  manufacture 
thousands  of  different  products  for  different  uses. 

The  Ohio  River  Basin  has  long  been  an  industrial  center  of  the 
nation.  Many  of  the  production  facilities  within  the  ORB  have  been 
in  operation  many  years  and  should  continue  to  be  used  in  the 
future.  New  industrial  development  will  most  likely  occur  in  less 
industrial  areas  served  by  the  ORS. 

C.  Existing  Production  Levels 

Table  6  presents  the  historical  production  of  the  selected 
manufactured  products  in  the  PSAs  for  the  years  1969-76.  In  1976, 
almost  62  percent  of  the  total  PSA  production  occurred  in  three 
PSAs:  BEAs  54  (Louisville),  62  (Cincinnati),  and  66  (Pittsburgh). 
Pittsburgh  is  the  major  producing  PSA,  a  result  of  immediate  access 
to  a  prime  input,  steel;  and  of  high  level  of  local  demand  for 
manufactured  goods. 

Total  PSA  production  fluctuated  during  the  period  1969-76, 
ranging  from  a  low  of  6.6  million  tons  in  1971  to  a  high  of  8.0 
million  tons  in  1974. 

D.  Forecasting  Procedures  and  Assumptions 

Historical  production  estimates  were  bas.ed  on  shipment  data 
reported  in  the  1972  Census  of  Transportation.  These  data  exclude 
shipments  consumed  with  25  miles  of  plants  where  produced,  ship¬ 
ments  moved  by  parcel  post  and  products  moved  by  own  power  or 
towed.  The  production  estimates,  therefore,  underestimate  the 
production  of  ships  and  boats,  most  of  which  are  moved  by  their  own 
power  or  towed.  This,  however,  presented  no  difficulty  in  terms  of 
shipment  projections.  The  waterborne  shipment  of  ships  and  boats 
were  projected  to  increase  at  the  same  rate  as  the  production  of 
the  other  selected  manufactured  products. 

Projections  of  production  were  estimated  separately  for  fabri¬ 
cated  metal  products,  machinery,  electrical  machinery  and  ships  and 
boats.  Growth  rates  of  earnings  by  industry,  by  BEA,  were  taken 


1.  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Census  of 
Transportation,  1972  ed.  (Washington,  D.C.:  GPO,  1976). 
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Table  6.  Ohio  River  Basin:  Production  of  Selected  Manufactured  Products 
by  BEAs  or  BEA  Segments ,  Estimated  1969-76 
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County  Business  Patterns,  1969-76  eds. 
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from  the  1972  OBERS  Projections  prepared  by  the  U.S.  Department  of 
Commerce.  Production  by  BEA  segment  was  assumed  to  increase  at  the 
same  rate  as  earnings  by  industry  by  BEA. 

E.  Probable  Future  Production  Levels 

Production  of  selected  manufactured  products  in  the  PSAs  was 
projected  to  increase  from  7.6  million  tons  per  year  to  20.1  million 
tons  per  year  between  1974-76  and  2000,  an  average  increase  of  4.0 
percent  per  year  (Table  7).  By  2040,  production  is  projected  to 
reach  an  annual  level  of  48.0  million  tons. 

The  major  producing  PSAs  will  continue  to  be  BEAs  54  (Louis¬ 
ville),  62  (Cincinnati)  and  66  (Pittsburgh).  The  BEAs  with  the 
highest  growth  rates  will  be  BEAs  49  (Nashville)  and  115  (Paducah). 


1.  U.S.  Water  Resources  Council,  OBERS  Projections,  Regional 
Economic  Activity  in  the  United  States,  Series  E,  1972  ed.  (Wash¬ 
ington,  D.C.:  GPO,  1974),  Vols.  I  and  II. 
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IV.  TRANSPORTATION  CHARACTERISTICS 


Truck  is  the  primary  means  of  transportation  used  for  the 
shipment  of  manufactured  products.  Most  of  the  products  have  high 
value.  Shippers  and  receivers  of  these  products  prefer  rapid  means 
of  transport  rather  than  leaving  expensive  machinery  and  products 
to  be  non-productive  for  long  periods  of  time.  This  cost  of 
capital  consideration  outweighs  the  relative  freight  cost  savings 
of  many  alternative  modes  of  transport.  Moreover,  many  of  the 
markets  for  selected  manufactured  products  are  local;  therefore, 
truck  is  often  the  least  expensive  means  of  shipment. 

A.  Existing  and  Historical  Modal  Split 

Table  8  presents  the  1976  modal  split  by  PSA.  Gross  shipment 
data  were  available  only  for  water  and  rail  shipments.  The  net 
truck  figure  understates  the  importance  of  the  truck  mode.  Gross 
truck  movements  were  probably  equal  to  several  times  the  gross  rail 
movements.  Gross  rail  movements  in  the  PSAs  were  2,864.8  thousand 
tons  in  1976,  while  gross  water  shipments  were  351.6  thousand  tons. 

B.  Forecasting  Procedures  and  Assumptions 

Projections  of  modal  split  and  waterborne  shipments  and  re¬ 
ceipts  were  based  on  1976  transportation  patterns.  Initial  pro¬ 
jections  of  waterborne  commerce  were  developed  using  preliminary 
information  provided  by  the  Corps  of  Engineers.  These  initial 
projections  were  derived  according  to  the  following  procedures:  (1) 
for  BEAs  48  (Chattanooga),  66  (Pittsburgh)  and  115  (Paducah),  the 
relationships  between  net  water  and  waterborne  receipts,  and  be¬ 
tween  net  water  and  waterborne  shipments,  were  kept  constant;  (2) 
for  the  other  PSAs,  waterborne  receipts  were  assumed  to  increase  at 
the  same  rate  as  consumption,  and  waterborne  shipments  were  assumed 
to  increase  at  the  same  rate  as  production.  Net  water  shipments 
were  obtained  by  subtracting  receipts  from  shipments. 
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These  projections  of  shipments  and  receipts  were  distributed 
among  BEA-to-BEA  links  using  historical  distributions  of  shipments 
among  BEA  receivers  (adjusted  for  projected  changes  in  BEA  ship¬ 
ments  and  receipts)  and  specific  knowledge  acquired  by  commodity 
specialists  during  the  course  of  this  study. 

As  more  complete  information  was  made  available  by  the  Corps 
of  Engineers,  the  initial  projections  of  BEA-to-BEA  waterborne 
traffic  were  adjusted. 

Net  truck  and  net  rail  shipments  were  projected  assuming  net 
movements  by  these  two  modes  would  maintain  a  constant  ratio  to  one 
another,  except  in  the  cases  of  BEAs  48  (Chattanooga),  BEA  55 
(Evansville),  and  BEA  62  (Cincinnati).  Net  rail  shipments  in  BEAs 
48  and  55  were  projected  to  increase  at  the  same  rate  as  produc¬ 
tion,  and  net  rail  receipts  in  BEA  62  were  projected  to  increase  at 
the  same  rate  as  consumption. 

C.  Probable  Future  Modal  Split 

A  summary  of  the  modal  split  of  Group  XIV  product  shipments  in 
the  area  served  by  the  ORS  for  the  base  year  1976  and  for  all  the 
projection  years  is  presented  in  Table  9. 

Net  shipments  by  all  modes  will  increase  substantially  through 
the  period  1976-2000,  a  reflection  of  the  higher  rate  of  increase 
in  projected  production  relative  to  projected  consumption. 

D.  Probable  Future  Waterway  Flows 

Detailed  BEA-to-BEA  waterborne  traffic  projections  are  pre¬ 
sented  in  Table  10.  Growth  indices  derived  from  the  traffic  pro¬ 
jections  are  presented  in  Table  11. 

The  average  annual  growth  rate  of  gross  waterborne  shipments 
in  the  ORS  was  projected  to  be  4.3  percent  between  1976  and  2000 
and  2.1  percent  between  2000  and  2040  (Table  9). 

Outbound  shipments  will  show  the  highest  rate  of  increase 
during  the  projection  period.  As  with  net  shipments,  this  is  due 
to  greater  projected  increases  in  production  than  projected  in¬ 
creases  in  consumption. 


1.  A  description  of  the  manner  in  which  the  initial  projections 
were  adjusted  is  contained  in  the  Methodology  Report. 


Table  9.  Ohio  River  Basin:  Production,  Consumption  and  Shipments  by  Mode  of  Transportation  of 
Manufactured  Products,  Sec.,  Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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b.  Net  rail  shipments  for  BEA  48  and  BEA  55  were  projected  to  increase  at  the  same  rate  as  production.  Net  rail  receipts 
ir  BEA  62  were  projected  to  increase  at  the  same  rate  as  consumption. 

Source:  Tables  5,  7,  and  8;  Waterborne  Commerce  by  Port  Equivalents,  1969-76,  supplied  by  U.S.  Army  Corps  of  Engineers. 
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Table  10.  Ohio  River  System:  BE A- to- BEA  Waterborne  Traffic  of 

Manufactured  Projects,  Nec. 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


hundreds  cf  tons 


ORIGIN 

3EA 

DESTINATION 

BEA 

COM!  .011  ITT 
GROUP 

1976 

1930 

1990 

2000 

2020 

2040 

038 

048 

14 

11 

13 

20 

26 

51 

68 

045 

048 

14 

22 

25 

23 

31 

51 

81 

045 

068 

14 

11 

20 

17 

23 

36 

45 

046 

066 

14 

11 

20 

25 

31 

46 

56 

047 

138 

14 

200 

205 

217 

249 

304 

193 

047 

141 

14 

22 

45 

135 

261 

725 

1320 

048 

077 

14 

11 

24 

53 

86 

173 

264 

048 

138 

14 

56 

84 

115 

168 

321 

367 

049 

052 

14 

59 

264 

559 

1141 

1500 

049 

115 

14 

301 

591 

619 

678 

903 

999 

049 

138 

14 

0 

459 

883 

1410 

2992 

4598 

049 

140 

14 

33 

47 

78 

119 

230 

326 

050 

045 

14 

22 

31 

46 

68 

121 

163 

050 

065 

14 

11 

11 

15 

22 

40 

55 

050 

112 

14 

11 

15 

24 

35 

67 

92 

052 

049 

14 

11 

15 

25 

33 

62 

85 

052 

133 

14 

11 

22 

37 

57 

92 

117 

052 

135 

14 

11 

14 

22 

32 

57 

77 

054 

138 

14 

400 

553 

862 

1276 

2425 

3366 

055 

138 

14 

11 

20 

18 

24 

44 

59 

062 

066 

14 

11 

17 

17 

18 

13 

13 

064 

066 

14 

11 

13 

19 

24 

41 

54 

066 

045 

14 

33 

60 

172 

260 

492 

697 

066 

054 

14 

23 

35 

51 

95 

131 

066 

055 

14 

53 

64 

93 

127 

221 

251 

066 

062 

14 

60 

73 

97 

137 

223 

293 

066 

064 

14 

42 

51 

76 

112 

265 

066 

066 

14 

618 

1031 

1094 

1158 

1399 

1585 

066 

135 

14 

10 

18 

23 

29 

41 

50 

066 

138 

14 

91 

273 

300 

441 

499 

521 

066 

141 

14 

S3 

279 

374 

516 

789 

877 

066 

144 

14 

11 

20 

25 

31 

46 

57 

068 

066 

14 

10 

12 

16 

20 

32 

40 

068 

141 

14 

22 

57 

94 

141 

265 

374 

077 

050 

14 

11 

12 

16 

22 

36 

48 

064 

14 

22 

40 

50 

63 

91 

111 

068 

14 

11 

12 

16 

22 

36 

43 

114 

066 

14 

10 

20 

50 

60 

120 

190 

114 

115 

14 

100 

75 

82 

113 

166 

168 

117 

047 

14 

11 

13 

19 

30 

62 

90 

119 

064 

14 

11 

11 

22 

33 

68 

91 

119 

115 

14 

11 

9 

11 

12 

13 

14 

138 

047 

14 

11 

II 

13 

17 

29 

29 

138 

048 

14 

22 

22 

29 

34 

61 

61 

138 

049 

14 

11 

13 

17 

23 

41 

41 

138 

052 

14 

411 

368 

292 

187 

83 

65 

138 

055 

14 

22 

22 

30 

44 

86 

145 

138 

066 

14 

1 ' 

72 

276 

570 

1149 

1516 

140 

049 

14 

111 

123 

162 

218 

367 

480 

TOTAL 

3516 

5067 

7018 

9701 

-ItfU _ 

22163 

Robert  R.  Nathan  Associates,  Inc 
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Table  11.  Ohio  River  System:  Growth  Rates 
of  Manufactured  Products,  Nec.,  Waterborne 
Contnerce,  BEA  to  BEA, 

Projected  1976-2040, 

Selected  Years 


BEA  Group 

Paira  No. 

Indej 

Value 

Yearc 

^1976 

1980 

1990 

2000 

2020 

2040 

038048 

14 

u 

1000 

1200 

1800 

2400 

4600 

6200 

045048 

14 

22 

1000 

1133 

1067 

1400 

2333 

3667 

045068 

14 

11 

1000 

1778 

1528 

2056 

3306 

4083 

046066 

14 

11 

1000 

1786 

2286 

2857 

4143 

5071 

047138 

14 

200 

1000 

1027 

1087 

1246 

1519 

989 

047141 

14 

22 

1000 

2045 

6136 

11864 

32955 

60000 

048077 

14 

11 

1000 

2222 

4778 

7778 

16222 

24000 

048138 

14 

56 

1000 

1500 

2059 

3000 

5735 

6559 

049052 

14 

59 

0 

1000 

4475 

9475 

19339 

25424 

049115 

14 

801 

1000 

738 

773 

846 

1127 

1247 

049138 

14 

459 

0 

1000 

1924 

3072 

6519 

10017 

049140 

14 

33 

1000 

1429 

2357 

3607 

6964 

9929 

050045 

14 

22 

1000 

1400 

2100 

3100 

5500 

7400 

050065 

14 

11 

1000 

1000 

1400 

2000 

3600 

5000 

050112 

14 

11 

1000 

1357 

2214 

3214 

6071 

8357 

052049 

14 

11 

1000 

1375 

2250 

3000 

5625 

7750 

052133 

14 

11 

1000 

2000 

3400 

5200 

8400 

10600 

052135 

14 

11 

1000 

1313 

2000 

2875 

5188 

7000 

054138 

14 

400 

1000 

1382 

2154 

3189 

6063 

8415 

055138 

14 

11 

1000 

1833 

1667 

2167 

4000 

5333 

062066 

14 

11 

1000 

1500 

1500 

1667 

1167 

1167 

064066 

14 

11 

1000 

1200 

1700 

2200 

3700 

4900 

066045 

14 

33 

1000 

1811 

5226 

7887 

14906 

21132 

066054 

14 

20 

1000 

1151 

1726 

2534 

4726 

6534 

066055 

14 

53 

1000 

1216 

1757 

2405 

4162 

4730 

066062 

14 

60 

1000 

1222 

1611 

2278 

3722 

4889 

066064 

14 

42 

1000 

1210 

1802 

2667 

4963 

6790 

066066 

14 

618 

1000 

1669 

17  70 

1874 

2263 

2565 

066135 

14 

10 

1000 

1750 

2250 

2875 

4125 

5000 

066138 

14 

91 

1000 

3000 

3298 

4851 

5489 

5723 

066141 

14 

83 

1000 

3360 

4500 

6220 

9500 

10570 

066144 

14 

11 

1000 

1857 

2286 

2857 

4143 

5143 

068066 

14 

10 

1000 

1247 

1567 

2023 

3170 

3998 

068141 

14 

22 

1000 

2597 

4281 

6429 

12043 

17000 

077050 

14 

11 

1000 

1111 

1462 

1966 

3307 

4320 

( Continued  ) 


Table  11. (Continued) 


Year0 


BEA  o 
Pair 

Group  Index.  - 
No.  Value0 

1976 

1980 

1990 

2000 

2020 

2040 

077064 

14 

22 

100U 

1818 

2273 

2864 

4136 

5045 

077068 

14 

11 

1000 

mi 

1462 

1966 

3307 

4320 

114066 

14 

10 

1000 

2000 

5000 

6000 

12000 

19000 

114115 

14 

100 

1000 

750 

821 

1131 

1655 

1679 

117047 

14 

11 

1000 

1154 

1769 

2692 

5615 

8154 

119064 

14 

11 

1000 

1000 

2000 

3000 

6143 

8286 

119115 

14 

11 

1000 

833 

1000 

1083 

1167 

1250 

138047 

14 

11 

1000 

1000 

1167 

1500 

2667 

2667 

138048 

14 

22 

1000 

1000 

1300 

1550 

2750 

2750 

138049 

14 

11 

1000 

1167 

1542 

2125 

3708 

3708 

138052 

14 

411 

1000 

895 

711 

456 

201 

157 

13805  5 

14 

22 

1000 

1000 

1385 

2000 

3923 

6577 

138066 

14 

72 

0 

1000 

3833 

7917 

15958 

21056 

140049 

14 

111 

1000 

mi 

1462 

1966 

3307 

4320 

a.  The  first  three  digits  indicate  the  BEA  of  origin;  the  last 
three  digits  indicate  the  BEA  of  destination. 

b.  Hundreds  of  tens. 

c.  Growth  rates  are  reported  such  that  1000  equals  the  index  value 
reported  in  the  third  column. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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V.  APPENDIX 
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HAP  A-l .  OHIO  RIVER  BASIN:  PRIHARY  STUDY  AREAS  TOR  MANUEACTU 

(BEAs  AND  BEA  SEGMENTS) 
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SOURCE:  Robert  R.  Nathan  Associates,  Inc. 
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Table  A- 1.  Ohio  River  Basin:  Primary  Study  Areas  for  Manufactured  Products,  Mac. 

(BEAs  and  BEA  segments) 


BEA  47  (segment):  Huntsville,  AL 
Colbert,  AL 
Franklin,  AL 
Lauderdale,  AL 
Lawrence ,  AL 
Limestone,  AL 
Madison,  AL 
Marshall,  AL 
Morgan,  AL 
Alcorn,  MS 
Tishomingo,  MS 
Franklin,  TN 
Hardin,  TN 
Lincoln,  TN 
McNairy,  TN 
Nayne ,  TN 

BEA  48  (segment) :  Chattanooga,  TN 
DeKalb,  AL 
Jackson,  AL 
Catoosa,  GA 
Chattooga,  GA 
Dade,  GA 
walker,  GA 
Whitfield,  GA 
Bledsoe,  TN 
Bradley,  TN 
Grundy ,  TN 
Hami 1 ton ,  TN 
Marion,  TN 
McKinn,  TN 
Meigs,  TN 
Polk,  TN 
Rhea,  TN 
Sequatchie,  TN 


Trigg,  KY 
Warren,  KY 
Benton,  TN 
Cannon,  TN 
Cheatham,  TN 
Clay,  TN 
Coffee,  TN 
Davidson,  TN 
Dekalb,  TN 
Dickson,  TN 
Giles,  TN 
Hickman,  TN 
Houston,  TN 
Humphreys,  TN 
Jackson,  TN 
Lawrence ,  TN 
Lewis,  TN 
Macon,  TN 
Maury,  TN 
Montgomery,  TN 
Cver ton,  TN 
Perry,  TN 
Pickett,  TN 
Putnam,  TN 
Robertson,  TN 
Rutherford,  TN 
Smith,  TN 
Stewart,  TN 
Trousdale,  Tn 
Van  Buren ,  TN 
Warren,  TN 
White,  TN 
Williamson,  TN 
Wilson,  TN 


BEA  49  (segment) :  Nashville,  TN 
Allen,  KY 
Barren,  KY 
Butler,  KY 
Christian,  KY 
Clinton,  KY 
Cumberland,  KY 
Edmonson ,  KY 
Logan,  KY 
Metcalfe,  KY 
Monroe,  KY 
Simpson,  KY 
Todd,  KY 


BEA  50  (segment):  Knoxville,  TN 
Anderson,  TN 
Blount ,  TN 
Campbell,  TN 
Cumberland,  TN 
Fentress,  TN 
Grainger,  TN 
Jefferson,  TN 
Knox,  TN 
Loudon ,  TN 
Monroe ,  TN 
Morgan ,  TN 
Roane,  TN 
Scott,  TN 
Sevier,  TN 
Union,  TN 


BEA  52  (segment):  Huntington,  WV 
Boyd,  KY 
Carter,  KY 
Elliot,  KY 
Greenup,  KY 
Lawrence,  KY 
Rowan,  KY 
Gallia,  OH 
Lawrence,  OH 
Meigs,  OH 
Scioto,  OH 
Boone,  WV 
Cabell,  WV 
Clay,  WV 
Fayette,  WV 
Greenbrier,  WV 
Jackson,  WV 
Kanawha,  WV 
Lincoln,  WV 
Mason,  WV 
Nicholas,  WV 
Putnam,  WV 
Raleigh,  WV 
Roane,  WV 
Sumners,  WV 
Wayne,  WV 

BEA  54  (segment):  Louisville,  KY 
Clark,  IN 
Crawford ,  IN 
Floyd,  IN 
Harrison,  IN 
Jefferson,  IN 
Orange ,  IN 
Scott,  IN 
Washington,  IN 
Breckenridge,  KY 
Bullitt,  KY 
Grayson,  KY 
Hardin,  KY 
Henry,  KY 
Jefferson,  KY 
Meade,  KY 
Nelson,  KY 
Oldham,  KY 
Shelby,  KY 
Trimble,  KY 
Washington,  KY 


(Continued) 


Table  A-l  (Continued) 


BEA  55  (segment)  : 
Caldwell,  KY 
Crittenden,  KY 
Daviess,  KY 
Hancock,  KY 
Henderson,  KY 
Hopkins,  KY 
McLean,  KY 
Muhlenberg,  KY 
Ohio,  KY 
Union,  KY 
Webster,  KY 
Edwards,  IL 
Gallatin,  IL 
Hamilton,  IL 
Saline,  IL 
Wabasn,  IL 
white,  IL 
Dubois,  IN 
Gibson,  IN 
Perry,  IN 
Pike,  IN 
Posey,  IN 
Spencer,  IN 
Vanderburgh,  IN 

BEA  62  (segment) : 
Dearborn,  IN 
Fra.ixlin,  IN 
Ohio,  IN 
Ripley,  IN 
Switzerland,  IN 
Boone,  KY 
Bracken,  KY 
Campbell,  KY 
Carroll,  KY 
Fleming,  KY 
Gallatin,  KY 
Grant,  KY 
Kenton,  KY 
Lewis,  KY 
Mason,  KY 
Owen,  KY 
Pendleton,  KY 
Robertson,  KY 
Adams,  OH 
Butler.  OH 
Brown,  OH 
clermont,  OH 
Clinton,  OH 
Hamilton,  OH 
Highland,  OH 
Warren,  OH 


Evansville,  IN 


Cincinnati,  OH 


BEA  64  (segment) :  Columbus,  OH 
Athens,  OH 
Guernsey,  OH 
Jackson,  OH 
Morgan ,  OH 
Noble,  OH 
Pike,  OH 
Vinton,  OH 
Washington,  OH 
Pleasants,  WV 
Ritchie,  WV 
Wirt,  WV 
Wood,  wv 

BEA  65  (segment) :  Clarksburg,  WV 
Barbour ,  WV 
Doddridge,  WV 
Harrison,  WV 
Lewis ,  WV 
Marion,  wv 
Monongalia,  WV 
Preston,  WV 
Taylor,  WV 
Upshur,  WV 

BEA  66  (segment):  Pittsburgh,  PA 
Garrett,  MD 
Belmont,  OH 
Harrison,  OH 
Jefferson,  OH 
Monroe,  OH 
Allegheny,  PA 
Armstrong,  PA 
Beaver ,  PA 
Butler,  PA 
Clarion,  PA 
Fayette,  PA 
Greene,  PA 
Indiana ,  PA 
Washington,  PA 
Westmoreland,  PA 
Brooke,  WV 
Hancock,  WV 
Marshall,  WV 
Ohio,  WV 
Tyler,  WV 
Wetzel,  WV 


BEA  115  (segment) :  Paduca> 
Hardin,  IL 
Johnson,  IL 
Hassac,  IL 
Pope ,  IL 
Pulaski ,  IL 
Union,  IL 
Ballard,  KY 
Calloway,  KY 
Graves,  KY 
Livingston,  ICY 
Lyon,  KY 
Marshall,  KY 
McCracken,  KY 


Source:  Robert  R.  Nathan  Associates,  Inc 
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